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points were death and reinterventions within ﬁve years after the
primary intervention. The end points were reported as the 5-year
reintervention free survival with use of Kaplan-Meier survival an-
alyses and were compared using the logrank test. Two subgroup
analyses were done. First, in patients who survived their hospital
stay. Second, in patients randomised in a concurrent trial between
EVAR and OR based on the intention-to-treat principle (AJAX trial).
Results: Of 467 patients with an RAAA, 73 were treated with EVAR
and 394 with OR. The median follow-up was 2.2 years (inter-
quartile range 0.0e5.0 years) and only sixteen patients were lost
to follow-up and censored at the last moment of contact. The 5-
year reintervention free survival after EVAR was 19% (event rate
57/73, 95% conﬁdence interval (CI) 10e29%) and after OR 30%
(266/394, CI 25e35%) (P ¼ .31). In 297 patients surviving their
hospital stay, the 5-year reintervention free survival after EVAR
was 30% (36/54, CI 17e43%) and after OR 60% (84/243, 53e66%)
(P < .01). In 116 randomised patients, the 5-year reintervention
free survival after EVAR was 19% (45/57, CI 8e29%) and after OR
35% (37/59, CI 22e48%) (P ¼ .16).
Conclusion: The 5-year reintervention free survival after endo-
vascular and open repair for a ruptured abdominal aortic aneu-
rysm are comparable and are relatively low. In patients who
survive their hospital stay the reintervention free survival is much
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Introduction: Abdominal aortic aneurysms (AAA) size is related to
growth rate, and thresholds for both are used to indicate AAA
repair. Fast aneurysm growth could compromise the wall’s struc-
tural integrity and increases risk for rupture. Similarly, an intra-luminal thrombus (ILT) weakens the aortic wall and inﬂuences
growth rate. High wall stress accelerates metabolism in the aortic
aneurysm wall, which also could increase growth rate and rupture
risk. The present study investigated the inﬂuence of local diameter,
ILT layer thickness and wall stress on the growth rate. This infor-
mation could improve elective repair indication and individualize
patient follow-up intervals.
Methods: Patients (n ¼ 90) were retrospectively monitored be-
tween 6 and 24 months with contrast-enhanced Computer
Tomography-Angiography (CT-A). Symptomatic patients were
excluded and in total 200 CT-A scans were analyzed. The infrarenal
aorta was reconstructed and biomechanically analyzed with
A4clinics (VASCOPS GmbH, Graz, Austria). Each individual AAA
Finite Element model was automatically sliced orthogonally to the
lumen centerline, and represented by 100 cross-sections with
corresponding diameter, ILT thickness and wall stress. An expo-
nential growth model was used to extract the aneurysm expansion
all along the centerline and signiﬁcance was tested with Wilcoxon
signed rank and Friedman’s tests.
Results: Both maximum diameter (43.9 mm, IQR: 39.5 to 48.6 mm)
and maximum wall stress (118.6 kPa, IQR: 104.3 to 131 kPa) were
localized in the central aneurysm region, while maximum ILT
thickness (7.80 mm, IQR: 4.06 to 10.8 mm) appeared in the distal
part. Median growth of 3.06 mm/year (IQR, 1.21 to 4.32 mm/year)
was recorded and aneurysm growth was continuously distributed
all over the aneurysm sac. The growth rate was depended on the
local baseline diameter, the ILT thickness and, for wall segments
not covered by ILT, also on the wall stress level (all P < .001). For
wall segments that were covered by a thick ILT layer, wall stress
did not affect the growth rate (P ¼ .08).
Conclusion: Diameter is not only a strong global but also local
predictor of growth. In addition, and independently from the
diameter, also the ILT thickness and wall stress (for the ILT-free
wall) inﬂuence local growth rate. Interestingly not all portions of
the AAA enlarge over time; some were stable or even shrunk over
time. Such a behavior cannot be predicted be a single property
(like the local diameter) but requires multidimensional approaches
incorporating more that geometrical properties.
